Linear IgA bullous dermatosis (LABD) is a rare auto-immune bullous disease occurring in adults or childhood. There are similarities and differences between these two subtypes of the disease. We report a twenty-seven-year-old patient with adult subtype of LABD. The disease started from the second month of gestation and remitted after the delivery.
We briefly reviewed literature about the features on epidemiological and clinical data, laboratory investigations for adult linear IgA disease and childhood IgA disease. Lesions in children are mainly localized to the lower abdomen and the perineal area but in adults, face and trunk are frequently affected. The disease may be either idiopathic or triggered by several medications and some other autoimmune diseases. Direct immunofluorescence in both forms of LABD shows linear IgA deposition on the basement membrane zone. T cells and other celluar immune components are involved in the IgA-mediated autoimmune disease.
findings in LABD and the absence of an associated gluten-sensitive enteropathy confirm the status of LABD as a distinct disease [2] .
The disease occurs in both adults and children. The differences and similarities between these two subtypes of the diseases on clinical features and laboratory investigations will be compared and discussed in this review.
Case Reports
The patient is a 27-year-old woman who had severe itching erythema and blisters over her trunk and extremities for 3 months. The patient started to have blisters on her arms from the second month of her second gestation. She was given antihistamines, systemic corticosteroid and corticosteroid creams and the lesions increased gradually. She reminded a history of mild similar vesicles and itching skin problems during her first gestation two years ago. The lesion recovered after delivery without any medication. On examination, the patient was generally healthy except for the skin problems. Numerous vesicles or bullae and crusts on the red macules were seen on her shoulders, back and four extremities (Figure 1) . The vesicles or bullae were generally tense and Nikolsky's sign was negative. No mucosa involvement was found.
Histopathology for biopsy taken from the arm lesions showed subcutaneous blisters (Panel A, Figure 2 ) and large amount of infiltration of neutrophils and lympha-
Introduction
Linear IgA bullous dermatosis (LABD) is a rare autoimmune blistering disease characterized by the linear deposition of IgA at the dermoepidermal junction. It can be associated with some inflammatory bowel disorders, drug-induced, neoplasm or idiopathic [1] . We report a case of typical adult type of LABD probably induced by gestation.
Although the clinical features of this disorder can be difficult to distinguish from some other autoimmune blistering disease, such as dermatitis herpetiformis or cicatricial pemphigoid, the distinct immunopathologic
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Discussion and Review of Articles
Linear IgA dermatosis is a rare immune-mediated blistering skin disease. It may affect people of all races and all ages, but actually two peaks have been predominantly observed: childhood-onset and adult-onset.
Clinical difference of childhood LABD and adult LABD
Since the late 1980s, the disorder designated as chronic bullous disease of childhood (CBDC) has been recognized as the Childhood linear IgA bullous dermatosis (LABD) [3] . Childhood LABD usually appears after 6 months old. Even though several newborns with LABD have been described, it usually remits by age 13 [4] . Besides the age of onset, another difference between the two types concerns the diversity of clinical features. Lesions in children are mainly localized to the lower abdomen and the perineal area, with a prominent anogenital involvement, where blisters commonly occur in an annular blisters pattern. New lesions often arise at the periphery of the older ones. Faces, hands, and feet are rarely involved in this type [4, 5] . Immunoblot using human epidermis protein stripes showed IgA antibodies from patient sera were reacted against 180-kDa, 120-kD, 100-kDa proteins (Panel D, Figure 2 ). Based on the histopathologic and immunological findings, we made a diagnosis of adult subtype of linear IgA bullous dermatosis. Herpes gestationis was excluded because the linear IgA deposition at BMZ, the sub-epidermal cleft was infiltrated with neutrophils, but eosinophils was rarely observed. The patient was successfully treated with low dose of daposone (100 mg daily) for 2 weeks. The skin lesions disappeared in one week and she remains well with maintenance dose of 50 mg every other day. However, the lesions recurred after she stopped medicine 4 weeks before the delivery. She came back 12 months after delivery to follow up, and reported that the lesions recovered in three weeks after delivery without any medication. A) Patient's arm, vesicles, bullae and crusts were seen on the border of large reddish annular macules; B) The same patient. Cluster of vesicles on the shoulder. The vesicles or bullae were generally tense and Nikolsky's sign was negative; C) Annular erythema and bullae on the pregnant woman's abdomen.
[4], urticariod papules and erythema multiform [7] . The manifestation can also mimic toxic epidermal necrolysis [8] . Mucosal lesions, manifesting as inflammation, erosions, or scarring, may also occur in patients with LABD [4, 5] . All mucous membranes may be involved and the most common affected mucosal sites are the oral cavity and eyes. If not promptly treated, these lesions may lead to blindness [4, 9] .
Both types of LABD cases correlate with drugs and systemic diseases such as inflammatory bowel disorders, cancers or autoimmune disorders, and less frequently, with traumatic events such as burns and ultraviolet light exposure [1, [10] [11] [12] [13] . For drug-induced LABD, withdrawal of the medication is followed by a quick healing of the lesions. The most common reported drug is vancomycin. Some other antibiotics, non-steroid anti-inflammatory, anti-hypertensive and anti-epileptic drugs were also reported. However, a latest article concluded that although many drugs have been alleged to induce LABD over the past 30 years, this has been proven conclusively in very few cases [7, 8, 10] .
Adult linear IgA bullous dermatosis appears after puberty or later in life, generally after age 60. Epidemiologic data on its distribution and sex ratio worldwide are very heterogeneous [4] . It is also an acquired autoimmune blistering disease that may present with a clinical pattern of vesicles indistinguishable from dermatitis herpetiformis, or with vesicles and bullae in a bullous pemphigoid-like appearance [1, 4] . In adults, annular lesions like our case are less common. The extensor extremities, face, and trunk are frequently affected but perianal or anogenital areas are seldom involved.
Clinical similarities of childhood LABD and adult LABD
Cutaneous manifestations on both types of LABD often mimic those on BP patients. These lesions may be distributed symmetrically or asymmetrically, appearing as clear or hemorrhagic vesicles or bullae. They are generally tense and can cause erosion, ulceration and scar [5] . The lesions may also show unusual features such as itchy, roundish excoriated papules, nodules that look like prurigo nodularis [6] , contact dermatitis-like lesions junction in patients with pemphigoid gestationis, we believed LABD should be excluded for their patient [20] . The pathogenesis for LABD during the gestation remained unknown. We cannot exclude the hormone changes during gestation or some drug induced factors triggered the onset of LABD, and further investigations are needed.
Future Perspective
Up to the present, pathological, immunological and genetic studies have not explained why there are two subtypes of the disease with a similar pathophysiological aspect. The etiology or the underlying pathophysiologic mechanism that triggers the similar autoimmune response indifferent types of LABD still remains unknown. No strong genetic background to LABD has yet been reported. Further molecular and genetic study should focus on the explanation of the different epidemiological and clinical manifestations in LABD.
Conclusion
Besides the age of onset, the difference between adult and childhood type of LABD concerns diversity of clinical features and lesion distribution. Both forms of the disease are characterized by the linear deposition of IgA at BMZ. Recent study showed that T cells and other cellular immune components, such as nutrophils, eosinophils, mast cells etc., are involved in the IgAmediated autoimmune disease. Gestation is probably correlated to the LABD for the reported case.
Laboratory investigations for LABD
Humoral and cellular immune responses are both involved in the pathogenesis of both types of LABD. B cells and immunoglobulins are involved in mediating tissue injury, along with the antigen specific T cells which release cytokines, natural cellular immune cells, and specific pattern of proteolytic enzymes.
Investigations have identified different antigens involved in the pathophysiology of LABD. Direct immunofluorescence shows linear IgA deposition on the BMZ. Immunoblot and immunoelectron microscopy study reveals IgA auto-antibodies typically directed against a ectodomain of collagen XVII/BP180 antigen, LAD-1 (a 97 or 120 kD protein) antigen, 100-kDa and 145-kDa antigen, 285-kDa antigen, and other components of dermal-epidermal junction [3, 14, 15] .
The patients were identified autoreactive CD4+ T helper (Th) cells against a specific NC 16A domain of BP180 and might be involved in type XVII collagen degradation. Plasminogen activation, factors released by keratinocytes and neutrophils, activation of pro-MMP-9 into MMP-9/gelatinase B and activation of neutrophil elastase, degranulation of mast cells, seem to be important factors involved in tissue injury and blister formation [16, 17] . Recent animal models in mice have showed that passive transfer of monoclonal IgA against the 97-kDa LABD antigen into SCID mice can resulted in IgA deposits along the BMZ, a significant recruitment of neutrophils and a subepithelial detachment [18] .
LABD in children and in adults have been revealed to carry an increased frequency of particular HLA genotypes (HLA B8, Cw7, B8, DR2, DR3 reported) and tumor necrosis factor-2 genotypes [4, 19] .
Differential diagnosis between LABD in pregnancy and pemphigoid gestationis
Our patient was probably gestation induced, which was a novel correlated factor of the disease. However, pemphigoid gestationis should be excluded before we confirm the diagnosis of LABD. Pemphigoid gestationis is the disease of bullous pemphigoid (BP) presented during the gestation. Antibodies from the BP patient serum included 180 and 230 KDa IgG antibodies is the main immunological character for the diagnosis confirmation. In LABD, as we described above, IgA autoantibodies against BP180 antigen, 97 or 120 kD LAD-1 antigen, 100-kDa and 145-kDa antigen is the characters for immunological investigations. Western blot for the reported case showed positive IgA antibodies against 180-kDa, 120-kDa and 100-kDa proteins and direct immunofluorescence reported linear IgA deposition on the basement membrane zone. Therefore, we confirmed the diagnosis for LABD and excluded diagnosis for BP. Although Horvath B, et al. described the presence of IgA directed against antigens of the dermal-epidermal
